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GREEN CREEK HYDROELECTRIC DEVELOPMENT 


BY HERBERT E. LINDEN. 


(A pioneer hydroelectric plant which has seen twenty-three years’ continuous service is of more than 
passing interest, especially when historical practice is interpreted in the light of modern progress. The 
author is a hydroelectric engineer at Bodie, Cal_—The Editor.) 


There was a day when the transmission of elec- 
trical energy over a wire was considered identical 
with water flowing through a pipe. In other words, 
it was desirable to build the line as direct as possible 
to avoid loss in voltage through friction and also to 
make use of gravity to lighten the burden of the gen- 
erator in “pushing” the current up hill. 
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This transmission line was built in 1892 and con- 
sisted at first of two lines of No. 0 soft copper wire, with 
the poles ranging from 15 to 20 ft. above ground and 
spaced about 100 ft. apart. It was necessary on ac- 
count of the soft wire to have this close spacing. 

The generating equipment for the first few vears 
to furnish current for this line consisted of one West- 
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The Original Plant of the Standard Mining Company, showing Intake Dam and Forebay, Power House, Two Units 
and Standard Pole Construction. 


From a reliable source I am informed that this 
theory was applied in building, what is by many con- 
sidered the first “long’’ distance transmission line in 
California, from the Green Creek power plant to the 
properties of the Standard Mining Company at Bodie, 
Mono county, Cal., a distance of 14 miles. Due to 
this application the line was built absolutely straight 
and also over the highest mountain peaks between 
these two points. It was considered it would take 
less power to “push” the current up to the highest 
peak and let it come to the other end of the line by 
“gravity, than to “push” it up hill the entire dis- 
tance. The summit is located about 7 miles from 
the power plant. 


inghouse 6600 volt, 120 h.p., single-phase generator 
belt driven by four 18 in. Pelton water wheels. 

In a comparatively short time this equipment was 
changed to a three-phase system and another wire 
added to the transmission line, this being a No. 4 
copper wire, and the other two wires remained the 
same. One of the accompanying pictures shows 
method used in mounting insulators, cross arms, etc. 

Over two-thirds of the original poles are still 
being used, having only been stubbed twice in 23 
years. It will be noticed that the poles in the best 
condition are those that are full of pitch, which goes 
to show that to get the most service out of poles 


they should be cut in the winter when the pitch is 
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“up” and the sap “down.” The only reason why poles 
are more generally cut in the summer is on account 
of it being considered easier to peel the bark at this 
time. This, however, in the writer’s opinion, does not 
make much difference, as a little additional labor in 
peeling the pole will more than pay for itself by the 
increased life of the transmission line and the decrease 
in the item of maintenance. 

Since the above mentioned change made in the 
system the plant has been undisturbed up to date and 
given good service. 

Besides the transmission line the development 
consists of the following: 

An intake dam about three-fourths of a mile 
above the power house on Green Creek. Two riveted 
steel penstocks, one 18 in. in diameter, the other 22 





Old Time Governors, Doolittle (upper) and Lombard, 
Replogle Patent (lower). 


in. in diameter, which are connected just outside of 
the power house to 24 in. riveted steel pipe. This 24 
in. pipe enters the plant and is connected to two boiler 
shaped tanks. The pipe enters the one tank at the 
end. This tank is 4 ft. by 10 ft., and on top of it is 
the other tank, 4 ft. by 12 ft. The two tanks are con- 
nected with pipes as can be seen in the picture, 
where the tanks are shown behind the water wheels. 
The pipes distributing the water to the wheels are 
connected to this lower tank. 


Unit No. 1 is made up of two 21 in. Pelton water 
wheels in one housing with two nozzles for each 
wheel. One set of nozzles shoot the water hori- 
zontally at the wheels, the other from underneath. 
The horizontal nozzles are 2 in. in diameter, and the 
others are 1% in. diameter. This unit is governed by 
a Doolittle governor which operates with a small 
Pelton wheel. The generator, which is direct con- 
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nected, is a Stanley SKC System Type 3 P., 6600 volt, 
180 kw., 8000 alternations. To this is belted a West- 
inghouse bipolar exciter, 125 volt, 2050 r.p.m. This 
machine has been running since the plant was built, 
and is still in good condition. 


Unit No. 2 consists of the four original 18 in. 
Pelton water wheels, 2 wheels in each housing. Two 
nozzles are used for each wheel as on unit No. 1, 
only they are smaller in size, the upper nozzles being 
1% in. in diameter, and the lower 1% in. An a.c. 
generator of the same make and capacity as No. 1 is 
direct connected to this water wheel equipment. It 
has a belted Westinghouse exciter, 125 volt, 1600 r.p.m. 


The lightning protection apparatus consists of 
three Westinghouse choke coils, type No. 7, 28 amp., 
8500 volt, and three horn gaps. The No. 2 unit is 
governed by a Lombard governor, Repgogle patent. 


Fuses on high tension networks are used instead 
of automatic oil switches on a 6000 volt network, 414 
miles long, in Upper Silesia. The fuse consists of a 
silver wire in a glass tube, filled with powdered mica, 
into which contacts are cemented. It carries currents 
up to 30 amperes, as many as seven being used in 
parallel if need be. A very fine grading between 0.5 
and 200 amperes is possible. It is used for cables and 
transformers and carries loads up to 500 kw. 


Los Angeles power bonds, to the amount of $1,- 
026,000, bearing interest at 4% per cent, have been 
purchased at par and accrued interest by the Chase 
National Bank of New York City. The proceeds are 
to be used by the power bureau in completing the 
aqueduct power plant and in building transmission 
lines to Los Angeles. The remainder of the $6,500,000 
issue will not be sold until the terms under which the 
city is to take over the Southern California Edison 
Company's distribution system may be determined by 
the courts. 


Earth resistivity is increased by oil. Certain val- 
uable ores in the earth cause it to have a very low 
resistivity. For any particular specimen of earth 
the resistivity varies with the moisture content. 
The damage to pipe systems on account of elec- 
trolysis by the return current of street railway 
systems depends among other things upon the re- 
sistivity of the earth around the pipes and near the 
tracks. There are therefore many reasons why we 
may wish to know the resistivity of certain very lim- 
ited portions of the earth. In Scientific Paper No. 218 
of the Bureau of Standards, a method for measuring 
earth resistivity which is free from some of the faults 
of methods which have previously been used is de- 
scribed. The method is particularly adapted to those 
cases in which it is important that the measurement be 
made without disturbing the earth, as is necessary 
where a sample is taken into the laboratory for meas- 
urement, and in those cases where we wish to measure 
resistivity of a fairly large portion of earth, extending 
to a considerable depth. 
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ECONOMIC SIGNIFICANCE OF ELECTRICITY 
SUPPLY. 
BY SAMUEL INSULL 

(After discussing the economies which have re- 
sulted from the centralization of electric power 
supply and the effect of cheap electricity on social 
conditions, the dangers of paternalism and restraint 
of technical development are pointed out. This 
paper was read at the dinner of the American Asso- 
ciation of Railway Commissioners at San Francisco 
on Oct. 13, 1915. The author is president of the 
Commonwealth Edison Co. of Chicago.—The Editor.) 


The greatest event that has taken place in the last 
ten or fifteen years in the local public utility businesses 
is the transfer of their control and regulation in most of 
the states from the state legislatures to state public 
utility commissions which, besides exercising adminis- 
trative powers, are also exercising semi-legislative and 
semi-judicial functions. This change has been of great 
economic significance to the business of electricity sup- 
ply. On the whole, the administration of the commis- 
sions has been beneficial to the public and the in- 
vestors, and it is a source of considerable satisfaction 
to me, on this occasion, to recall that for over seven- 
teen years it has been my practice to advocate the reg- 
ulation of the electricity-supply business on behalf of 
the public. In view of the importance which this 
subject has attained during this period, you will par- 
don me if I quote the concluding paragraphs of the 
address I made as president of the National Electric 
Light Association in Chicago on June 7, 1898: 

“I would summarize in just two sentences the position 
that I think we should take on this subject: 

“First—Franchises granted to public service corporations 
should secure them the same degree of protection in their 
rights to their property as is enjoyed by other investments.” 

“Second—Public control of charge for service, based on 
cost, plus a reasonable profit, and eliminating the factor of 
competition, is the proper safeguard for the interests of 
users, taxpayers and investors.” 


I think that at the time these words were uttered 
none of the present state public utility commissions 
(excluding railroad commissions) were in existence 
with the possible exception of a commission in Massa- 
chusetts of somewhat different scope than the 
majority of the utility commissions of the present day. 


Very striking economies in the production, dis- 
tribution and selling of electricity have permitted a 
general and widespread reduction in selling price dur- 
ing the last ten years. Massing of production, con- 
centration of the means of transmission, and utilization 
of the diversity of demand (not necessarily of one city 
only but, still better, of a wide area or perhaps of a 
large portion of a state) have resulted and are result- 
ing in the reduction in the cost, and hence the selling 
price, of electricity supply. In my home city, there 
has been a reduction of 70 per cent in the average price 
of central station electricity in the last decade. This 
has been the result of monopoly operation—indeed, 
such a result implies monopoly—but, of course, as you 
gentlemen know, it is a monopoly regulated by the 
state. In addition, the inventor has, during that same 
period, greatly improved the efficiency of the trans- 
lating devices, especially so in the case of the incandes- 
cent lamp, so that today our consumers can with one 
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dollar purchase five times as much light as they could 
ten years ago. 

It is important to remember always that the truly 
economical method to pursue in the manufacture and 
distribution of electrical energy is to utilize the re- 
sources of one organization for that purpose, as far 
as possible. 

Electrical energy supplied by one central organ- 
ization can be used advantageously for the benefit of 
the farming community; for the benefit of the small 
country towns surrounded by the farming community ; 
for the low lands of the state requiring drainage; for 
the mines of the state requiring power; for the elec- 
trical interurban and street railways throughout the 
state; for the operation of the waterworks in towns 
and cities; for irrigation purposes and for the varied 
light and power requirements of cities and villages. 

sy utilizing the diversity factor of these varied 
requirements, that is the difference in the time of the 
day and in many cases the difference in the month of 
the year when many consumers use our product, elec- 
trical energy can be supplied from one central system 
more economically than in any other way. Great sav- 
ings can be effected by utilizing large generating units, 
unifying methods of transmission and distribution, 
economizing in spare or reserve generating plant, econ- 
omizing in labor and by the possession of financial re- 
sources, enabling the central station company to em- 
ploy high class experts to study out economies of pro- 
duction and selling. These savings do not take into 
account the probable electrification of the trunk line 
railroads now operated by means of steam locomotives. 

Operating all these businesses from one central 
source of power supply would bring about a very much 
higher load factor. As you are aware, of course, the 
load factor is the ratio of the average load to the max- 
imum load. In a study that we made of the electrical 
possibilities of the state of Illinois, a careful estimate 
showed that the load factor of the combined system of 
operating the state electrically (exclusive of the steam 
railroads) would be about 50 per cent, whereas the 
average load factor of these various requirements taken 
separately was but 35 per cent. As load factor is the 
index of the productive use of capital employed in the 
electric service business, this difference is very im- 
portant. It means that the capital employed would be 
earning an average return 40 per cent more of the time 
in one case than in the other, or to put it another way, 
the interest charge per unit produced would average 
40 per cent greater in Illinois if different classes of 
service in different neighborhoods are obtained from 
separate sources and distributed by different agencies, 
than if a unified system for a large area is adopted. It 
seems the higher the load factor, the more the satura- 
tion of the dollar invested is achieved. 

I know of no more striking example of the differ- 
ence between monopoly and diversified ownership and 
management of electricity supply than to draw atten- 
tion to the methods followed in London—that is 
greater London, known as the county of London. The 
last time I had the opportunity to study the statistics 
of our business of that great city, I found there were 
between 60 and 70 different undertakings—some pri- 
vately owned and some municipally owned—supplying 
electricity in the county of London; that the average 
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production cost of energy there is equal to our average 
selling price in Chicago and that the output of all the 
undertakings in London combined is only about one- 
third greater than our output in Chicago, notwithstand- 
ing that we serve in Chicago a population only one- 
third that of London. 

In considering the broad question of the regula- 
tion of public utilities, there is one very important 
economic aspect of the problem which should not be 
overlooked. This consideration is the fact that regu- 
lation should not be such as to restrain the technical 
development of the art. There must be some margin 
in this business to encourage future progress. Con- 
sider what has been done for the electric service in- 
dustry by the introduction of the steam turbine, with 
the resultant economy in the production of electrical 
energy. To my mind, the ability to mass energy pro- 
duction in large amounts—the ability to do that at a 
low investment cost, with an operating cost and an 
efficiency never heard of with reciprocating engines— 
has had a greater influence on the development of the 
electricity supply business during the last decade than 
any other one thing. And, of course, the impelling 
motive that brought about that remarkable reduction in 
the cost of producing electrical energy by the use of the 
steam turbine was the desire to obtain a reasonable 
share of the greater profit made possible by this indus- 
trial improvement. 

And the possibilities of the steam turbine are by 
no means ended. Units of a larger size than ever be- 
fore built are now under consideration. With other 
improvements now in sight, I am confident that the 
future will witness a still more economical production 
of electrical energy. To give you some idea of what 
has been accomplished, I need only mention that the 
coal consumption in our central stations is less than 
one-half per unit of electricity produced than was the 
consumption in 1900 and i venture the prediction that 
this will probably be cut in two again in the next ten 
or fifteen years. 

How are these economies that seem now in sight 
to be brought about? Surely in no other way than 
by the initiative and enterprise of the investors and 
engineers working for the privately owned utility 
monopolies regulated by the state. Obviously the reg- 
ulation must take into consideration the great eco- 
nomic desirability of a reasonable reward for private 
initiative and private enterprise, still retaining for the 
public by far the greater part of the savings effected. 

If the efforts to produce these economies are to be 
continued the public utility commissions engaged in 
administering the affairs of electricity supply com- 
panies must recognize the necessity for treating the 
companies engaged in such work, liberally when they 
ask for the right to make capital expenditures for such 
purposes and also in allowing them to write off over 
an extended period the obsolete machinery discarded as 
the result of efforts to bring about greater efficiency 
and consequently lower cost and lower selling price of 
their product. 

Perhaps the thing of most importance in the eco- 
nomic significance of electricity supply is its bearing 
on healthier and better conditions of living. Consider 
what the electric interurban railway and the telephone 
have done for rural life. Of still greater moment in 
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the future must be the widespread distribution of elec- 
trical energy not only in cities, large and small, but 
throughout the rural districts. Only a beginning has 
been made in serving the vast territory of the United 
State with electric energy, and we can have only a 
dim idea of what it will mean to humanity when cheap 
power, conveniently usable in the form of electricity, 
is available in every hamlet and along at least the more 
important country highways. 

Industries grow up, usually where power is cheap— 
where coal or oil or gas is abundant or where water- 
power may be utilized economically. If power is made 
cheap everywhere, or nearly everywhere, by means of 
the co-operation of the scientist, the inventor, the capi- 
talist, the enterprises, and the engineer, then it may be 
possible, perhaps to do away in great measure with the 
overcrowding—or one may say with the slums—of 
great industrial cities. There are other considerations 
to be borne in mind in relation to industrial locations, 
as the tendency of men to flock together for social rea- 
sons, nearness to markets, and transportation facili- 
ties. But the fact remains that the cost of power is a 
tremendous factor in our industrial life. And there- 
fore perhaps the most important thing to be considered 
in studying the economic significance of electric supply 
is the downward trend of the price of electricity, whilst 
the price trend of nearly everything else has been up- 
wards. To maintain this downward trend of cost to 
the user it is absolutely necessary that the develop- 
ment of the business should follow true economic lines 
and that the area to be covered by a single distribution 
system shoud not be limited by the narrow borders 
of a single municipality if distribution over a wider 
area will give more economical results for that muni- 
cipality and the territory surrounding it. 

In closing I would like to raise one question of 
doubt which often passes through my mind: Whilst I 
am a strong believer that a monopoly so closely con- 
nected with the everyday life of the community as elec- 
tricity should be regulated by governmental authority ; 
sometimes I wonder whether this regulation may not 
check enterprise and destroy individuality in manage- 
ment. I sometimes ask myself whether we are not in 
danger of drifting to a species of paternalism which 
will end in our simply fulfilling our allotted task and 
being satisfied with just what we have today, forgetful 
of the fact that the electricity supply is relatively a 
new industry; that its development and growth and 
usefulness to the public must depend upon originality 
of thought and method of inventors, engineers and 
managers. Heretofore individuality and _ originality 
have received the sympathetic support of the owners 
and bankers of our properties. But now, a new ele- 
ment has come in, and I sometimes ask myself the 
question, is that element going to be a help or a bar to 
future progress? It rests with those amongst you who 
are members of the public utility commissions of the 
various states to help us to continue the same pro- 
gressive policy under the new regime—the era of regu- 
lation as was followed under the old regime. You can 
do much to make or mar the result. Our policy is to 
sell the greatest amount of energy at the lowest possi- 
ble price consistent with a reasonable return on the 
investment and we invite you to join us in carrying 
that policy to fruition. 
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PROGRESS ON THE ELECTRIFICATION OF 
THE CHICAGO, MILWAUKEE & 
ST. PAUL RAILWAY. 


Construction work on the electrification of the 
western lines of the Chicago, Milwaukee & St. Paul 
Railway has been prosecuted most actively since the 
initial order for equipment was placed with the Gen- 
eral Electric Company in September of 1914. In view 
of the magnitude of this project, the progress made to 
date has been remarkable. 

The overhead construction, which will include 650 
miles of single track, has been completed for a distance 
of more than 200 miles. The 100,000 volt transmission 
line being erected by the railway company to parallel 





Single Track Curve, showing Overhead Line Con- 
struction, Construction Crews Bonding the Run- 
ning Rails, Chicago, Milwaukee & St. Paul Ry. 


the electrified tracks has been completed for an equal 
distance, and tie-in lines from the 100,000 volt system 
of the Montana Power Company are ready for service. 
The trackage now ready for train operation includes 
extensive yards and sidings at Three Forks, Deer 
Lodge and Piedmont and passing tracks at other 
points. The rail bonding crews have followed the 
overhead construction gangs completing the ground 
circuits. 

Illustrations show the general appearance of the 
new type of trolley construction and transmission 
lines. It will be noted that wood-pole construction is 
used throughout, both for cross span and bracket con- 
struction. The twin 4/0 trolley wires are suspended 
individually and separately from the same steel cate- 
nary and the hangers of one trolley wire are located at 
points mid-span on the other. In the switching yards 
only one trolley wire is used. 

Substations. 

Seven substations designed to supply power to the 
first half of the 440 miles of route have been completed 
and electrical equipment is being rapidly installed. 
Complete shipments of transformers, motor-gener- 
ator sets, switchboards and other accessories have been 
made by the General Electric Company for the sta- 
tions first erected, and the equipment of four substa- 
tions is practically ready for operation. Construction 
crews are proceeding with the erection of the remain- 
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ing seven substations shown on the profile between 
Deer Lodge, Montana, and Avery, Idaho. 


Table of Substation Equipment. 


Miles Size Size 
from No. M.G. Sets Trans. Total 
Sub. Name. Avery. Units. kw. Total K.v.a. K.Vv.a. 
2 We DOC. ccs 25.6 2 2,000 4,000 2,500 5,000 
Summit ..... 392 2 2,000 4,000 2.500 5,000 
DEE coc scs co BLO 2 2.000 1.000 2.500 5.000 
Josephine ... 361.8 2 2,000 4,000 2,500 5000 
Piedmont .....289.1 3 1,500 4,500 1,900 5,700 
SRRMCH 20 ccc. 261.7 3 1,500 4,500 1,900 5,700 
oS eee 228.3 2 2,000 4,000 2,500 5,000 
Gold Creek... 192,7 2 2,000 4,000 2,500 5,000 
Ravens ...... 160 2 2,000 4,000 2,500 5,000 
Primrose .... 122.2 2 2,000 4,000 2,500 5,000 
TOPMIO occess 85.6 2 2,000 4,000 2,500 5,000 
POMS «nc se vc 47.5 2 2,000 4,000 2,500 5,000 
East Portal.. 23.7 3 2,000 6,000 2.500 7,500 
Stetson ...... 3.6 ; 1,500 4,500 1,900 5,700 
32 59,500 74,600 





Two Dot Substation, Chicago, Milwaukee & St. Paul 
Railway, located at the Extreme Eastern End of 
the Electrification. 


Motor-Generator Sets. 

Each of the motor-generator sets consists of a 60 
cycle, 3-phase, 2300 volt synchronous motor direct con- 
nected to two 1500 volt direct current generators. The 
generators are connected permanently in series to sup- 
ply 3000 volts to the trolley. Each set is also provided 
with an exciter at each end, one providing excitation 
generators are connected permanently in series to sup- 
plying the separately excited fields of the d.c. machines. 





2.000 Kilowatt, 3,000-volt d.c. Motor-Generator Set 


These sets are in general similar to the five 1000 
kw., 2400 volt units in operation on the Butte, Ana- 
conda & Pacific Railway except as regards voltages 
and capacity. One new feature, however, has been 
added which deserves mention. ‘This consists of a 
longitudinal ventilation of the core and field coils sim- 
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ilar to that employed in the General Electric venti- 
lated railway motor. The use of this method of cooling 
has effected a considerable reduction in the floor space 
required per kilowatt. 

The d.c. generators are equipped with commu- 
tating poles and compensated pole face windings to 
insure sparkless commutation under heavy overloads. 
This overload capacity is 150 per cent normal load 
for 2 hours and 300 per cent normal load for periods 
of five minutes. This will provide ample margin for 
starting a train of maximum tonnage on the most 
difficult grades. 

It is interesting to note in connection with these 
substations that the motor-generator sets are designed 
to operate inverted in case _the regenerated power ex- 
ceeds that required by other trains operating nearby. 
For this reason, there is no necessity for water boxes 
or other energy consuming devices, since the excess 
energy is transmitted to the 100,000 volt system. 


Switchboards. 


The main direct current switchboard in each sta- 
tion is of special interest, since it represents the latest 
practice in high voltage direct current switching 





High Voltage Direct Current Switchboard for Chicago, 
Milwaukee & St. Paul Substations, 
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apparatus. A panel is provided for each set and two 
panels are provided for feeders in each direction. 

The circuit breakers and switches are mounted on 
separate panels located above and a short distance back 
of the main panels, similar in general to those now 
operating in the Butte, Anaconda & Pacific substations. 
The control handles for operating the breakers and 
switches are located on the main panels and are 
connected to the circuit breaker panels through insu- 
lated wooden rods. 

In addition to the special high voltage d.c. panels, 
switchboards are also being furnished for the syn- 
chronous motors and auxiliary circuits. Oil switches 
and other standard 100,000 volt equipment are also 
being installed for the high tension circuits. 


Transformers. 


The transformers, which are under construction 
in the Pittsfield Works of the General Electric Com- 
pany, are an example of the most recent design and 





Radiator Type 100,000-volt, 1,900 k.v.a., Transformers, 
Chicago, Milwaukee & St. Paul Railway. 
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Profile of Electrified Division, Chicago, Milwaukee & St. Paul Railway. 
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First of the Forty-two 282-ton, 3000-volt Direct 


construction. There are a total of thirty-two of these 
units which are to be used for stepping down the power 
supply from the 100,000 volt transmission line to 2300 
volts as required for the synchronous motor-generator 
sets. These transformers will be installed in fourteen 
substations, which will furnish power for the entire 
electrification from Harlowton, Montana, to Avery, 
Idaho. There are twenty-three 2500 k.v.a. and nine 
1900 k.v.a. units located as shown in the accompanying 
table. 

These transformers are all of the 3-phase core type 
with a ratio of voltages of 102,000 to 2300. For regu- 
lating purposes taps are provided for 97,200 volts and 
94,200 volts. Taps are also brought out on the second- 
ary windings to give 1150 volts or half voltage for 
starting the motor-generator sets. 

The transformers are oil cooled and the tanks are 
of the tubular type, the main body consisting of steel 
plate with tubes welded to the side of the tank at the 
top and bottom giving absolutely oiltight joints. An 
air dryer and breather is attached to the tank so that 
all interchange of air between the interior of the tank 
and the outside must take place through this channel. 
This dryer is provided with chambers containing a 
moisture extracting medium thereby preventing the 
entrance of moisture to the tank. 

The bushings furnished with these transformers 
are weatherproof and as all joints are tight, they are 
suitable for outdoor as well as indoor operation. At 
the top of the high tension oil filled leads is a glass 


cup which shows the height of oil in the leads. Acces- 
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Current Locomotives. 


sories consisting of thermometer, oil gauge and drain 
valve are also provided. Each transformer is mounted 
on flat wheels to facilitate movement for making re- 
pairs and a lifting device is furnished for removing 
the transformer core. 

In addition to the main transformer equipment, 
each substation will be furnished with a standard 10 
kw., 3-phase transformer stepping down from 2300 to 
110 volts for lighting and auxiliary power circuits. 

For operating the railway signal circuits, a stand- 
ard 25 kw., single-phase transformer is being installed 
in each substation, stepping up from 2300 to 4400 volts. 
A portable oil drying outfit will be used for removing 
moisture from the transformer oil. This outfit con- 
sists of a motor-driven pump which forces the oil 
through an especially designed filter and the electric 
drying oven for drying the filter paper. A portable 
transformer dryer and an oil testing set will also be 
supplied. 

For housing the families of the substation oper 
ators, a four-room and five-room bungalow is being 
constructed at each station and these will be furnished 
with light and power from the low voltage auxiliary 
circuits. 

Locomotives. 

Work on the construction of the forty-two 282-ton 
locomotives for this electrification is progressing rap 
idly at the Erie Works of the General Electric Com- 
pany and in the Schenectady plant of the American 
Locomotive Company. The first complete locomotive 
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was placed on the test tracks early in September and 
shipment was made as scheduled on September 25th. 
This locomotive has been taken in charge by the rail- 
way company at Chicago and is now being exhibited 
at various points on the Chicago, Milwaukee & St. 
Paul system. A complete set of tests indicate that 
the locomotive will easily exceed the expectations of 
the designers. 

The actual weights of the completed freight unit 
are as follows: 


OS AP TTT OTT STOTT TT Cee yl ee rey 564,000 lb. 
Wee Cb GOA GED. 6 ocnic0 60s ocean Senses eb wan so 8 ov ws 448,000 Ib. 
Weight per Griving@ Axle... .. cc cccvsscvecssesecvvcess 56,000 Ib. 
Wefght per guiding axle... .......sereseccccscvecese 29,000 lb. 


Twelve of the locomotives on order are geared for 
passenger service and the remaining thirty are geared 
for freight service. Both freight and passenger types 
are equipped for regenerative braking, this apparatus 
being under control of the engineer. All of the pas- 
senger locomotives and several of the freight locomo- 
tives will be equipped with oil fired steam boilers for 
heating the passenger trains. This equipment will in- 
clude ample storage tanks for oil and water. 





FIGURING INTERIOR WIRING ON BASIS OF 
FLOOR AREA. 


An important feature developed in the 1915 Elec- 
trical Code of the City of Portland is the system of 
figuring the interior wiring requirements on the basis 
of floor area. The provisions are given in full, as 
follows: 

In “roughing in” wiring the necessary capacity 
which must be provided in any case for lighting out- 
lets shall be determined as given below. ‘This section 
is to apply to all new wiring installations and to the 
remodeling of old installations in which 50 per cent 
or over of the old existing installation is changed. 

Floor or base board outlets are not to be included 
in computing the wattage capacity for lighting in any 
of the buildings specified below. 

Base board and receptacle outlets in all classes of 
buildings must be rated at 100 watts each as a mini- 
mum. 

For buildings of two stories or more of the nature 
listed in the Building Code of the City of Portland, 
Oregon, for 1911, under the following headings: 

Public buildings proper, detention buildings, 
school buildings, assembly halls, public utility build- 
ings, hotels, office buildings, store buildings, club 
houses and garages. 

(a) The average capacity to be provided in light- 
ing outlets in each room of the classes of buildings 
listed under this heading, must be based on a mini- 
mum of 1 watt per square foot of floor area in each 
case; except the guest rooms of hotels and detention 
buildings, as classified above, in which the capacity 
shall be based on a minimum of 34 watt per square 
foot; and in storage rooms, hallways, toilets and clos- 
ets, in which case the capacity shall be based on a 
minimum of 3/10 watt per square foot. 

(b) The capacity provided for store window light- 
ing must be based on a minimum of 25 watts per 
lineal foot of window exposure measured horizontally 
along the base of the window. Outlets in store win- 
dows, show cases or entrances must not be placed on 
the same circuit with other outlets in the building. 
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For dwellings, flats and apartment houses: 

The average capacity to be provided in lighting 
outlets in each room must be based on a minimum 
capacity of 1 watt per square foot of floor area of said 
room, calculated to the nearest 50 watts. Exception 
will be made in case of attics, basements, closets and 
porches, in which case each outlet provided will be 
rated at 40 watts capacity. 

Each incandescent lamp of more than 300 watts 
capacity must be placed on a separate 2-wire circuit. 
“Mogul Base” sockets, rated at not less than 660 watts, 
must be used. 

Fixture wire and cords used in connection with all 
400 watt and 500 watt lamps must be wired with not 
less than No. 16 B. & S. gauge wire, and larger units 
must be wired with wire at least equal in carrying 
capacity to the wire used in the circuit supplying the 
outlet to which the lamp is attached. 

All fixtures containing lamps of 750 watts and over 
must be properly designed to safely radiate the ex- 
cessive heat which is developed within them. 

Each 2-wire circuit must be protected by a 2-pole 
cut-out of not more than 10 amperes capacity for the 
750 watt unit; nor more than 15 ampere capacity for 
the 1000 watt unit; and not more than 25 ampere 
capacity for the 2000 watt unit. 

(e) Exterior wiring: 

For signs, marquise lights and outlining the out- 
side of buildings, 1320 watts will be allowed per two- 
wire circuit. The maximum number of outlets per- 
mitted per circuit will be 66, except for signs wired in 
series multiple for 5 watt lamps or less, in which case 
the maximum shall be 200 sockets. 

(f) Circuit schedule: 

Each circuit must be designated as to outlets said 
circuit controls and each cabinet provided with type- 
written card showing such designation. This is to 
apply to installations of 3 circuits or more. 

(g) Must be so placed that no set of small motors, 
small heating devices or incandescent lamps where 
grouped on one fixture or several fixtures or pendants, 
nor more than 16 sockets or receptacles requiring 
more than 660 watts, will be dependent upon one cut- 
out. By special permission of the Chief Electrical 
Inspector, in cases where wiring equal in size and 
insulation to No. 14 B. & S. gauge approved rubber 
covered wire is carried direct into keyless sockets or 
receptacles, and where the location of sockets and 
receptacles is such as to render unlikely the attach- 
ing of flexible cord thereto, circuits requiring 1320 
watts may be used. Except for signs and outline 
lighting, sockets and receptacles will be considered 
for purposes of installation as rated at 40 watts each. 

(h) All branches or taps from any three-wire sys- 
tem which are directly connected to lamp socksts or 
other translating devices, must be run as two-wire 
circuits if the fuses are omitted in the neutral or if 
the difference of potential between the two outside 
wires is over 250 volts, and both wires of such branch 
or tap circuits must be protected by proper fuses. 

The above shall also apply to motors, except that 
small motors may be grouped under the protection of 
a single set of fuses, provided the rated capacity of 
the fuses does not exceed 10 amperes. 
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CONTROL AND REGULATION VERSUS GOV- 
ERNMENT OWNERSHIP. 
BY THEODORE N. VAIL. 

(This argument as to the inadequacy of govern- 
ment ownership and the good features of government 
control of public utilities formed the concluding por- 
tion of an address on “Some Observations on Modern 
Tendencies,” delivered by the author at a dinner given 
to the National Association of Railway Commission- 
ers, San Francisco, Oct. 13, 1915—The Editor.) 

There are theoretically two ways of protecting the 
public in their assumed or real rights, so far as public 
service enterprises are concerned: First, “Government 
Ownership” ; second, “Control and Regulation.” 


Government Ownership. 


The most earnest advocates of government owner- 
ship will admit that it carries with it and cannot be 
divorced from many very undesirable conditions. 

The most disturbing feature, and the most impos- 
sible of control, is protection from the government 
itself. It would be an unregulated monopoly, with un- 
restricted, unlimited powers, serving individuals for 
their private advantage and benefit at the cost of the 
general revenue. 

Government ownership would introduce beyond a 
possibility of prevention partisan and political control 
into enterprises absolutely non-political and which 
should have a purely business management. What- 
ever public demand there is for government owner- 
ship is not because of faith in the efficiency of the gov- 
ernment, but because of a fear that in some unknown 
mysterious way individual interests may be affected 
by private enterprise. 

All will concede that if but 2 part of the misman- 
agement and waste revealed by investigations of gov- 
ernment operation are true, the public could not be 
satisfactorily served by any management under our 
form of government. 

For the protection of the community, of indi- 
vidual life and health, there are some necessities that 
should be provided for all at the expense of all, such 
as roads, pure water and sanitary systems for con- 
centrated population, and reasonably comprehensive 
mail service. The determination between services that 
should be operated by the government and_ those 
which should be left to private enterprise under proper 
control should be governed by the degree of necessity 
to the community as a whole as distinct from personal 
or individual advantage. The mails might be put in 
the doubtful column under this distinction ; but it must 
be remembered that originally the mails or posts were 
put under government operation for other reasons, and 
it is a grave question whether the great extension of 
the mails to purely commercial purposes at the expense 
of the general revenue has not extended the postal 
system beyond its scope or advantage, even in its 
broader interpretation. 

It is within the power of everyone by personal 
observation to determine the efficiency of publicly 
managed operations. 

Do your letters come to you as quickly as is pos- 
sible? Do you depend on the mails even for over- 
night distances in matters of importance, or upon the 
telephone, telegraph or private journey? Are you 
treated considerately, efficiently and promptly by pub- 
lic employes? 
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What politically managed enterprises are there 
that have not deficiency in service and deficit in oper- 
ation, if measured and audited as private operations 
are? 

While there are many enterprises, like gas and 
electric light, owned and successfully operated by 
municipalities, they are limited in size and are usually 
administered by those who give their time without 
cost. On a larger scale of operation, with larger prob- 
lems, the time and attention necessary would so cut 
into or interfere with regular occupations, that free 
administration could not be depended upon and effi- 
cient managers could only be obtained in the open 
market in competition with private enterprises. 

Deficits in government operation, like waste in 
political administration, are acquiesced in because of 
the political activity of those benefited and the in- 
difference or apathy or helplessness of those who bear 
the burden. 

Those who point to the admitted or supposed 
efficiency of the post office should remember that that 
portion of the post office service conducted by the 
government embraces only the collection, distribution 
and delivery of the mails through disassociated inde- 
pendent post offices. The transportation of the mails 
from post office to post office—the largest and most 
complicated part of the service—is by transportation 
facilities developed, administered and operated entirely 
by private enterprise. The department admits the 
rural delivery as conducted by the government is 
wasteful, and that equal efficiency could be obtained 
and millions could be saved if it was farmed out. 

In considering the question of government owner- 
ship of utilities the form of organization of the gov- 
ernment itself will be found to be controlling. 

That government which now has the broadest and 
most extensive control of its utilities, is the most highly 
and thoroughly organized government in the world. 
Its efficiency has been recently displayed in a very 
striking manner. It is in operation an autocratic 
aristocracy with some elements of popular voice and 
freedom of expression. Its subjects en masse are not 
potent nor likely to protest except under great provo- 
cation, or so long as freedom of activity and oppor- 
tunity to profit remain in private enterprise. There 
probably would have been less government ownership 
had it not been for controlling military and_ political 
reasons. 

In the administration its executive and operating 
departments are permanent organizations, with per- 
manent officials and employes. All of them have a 
prestige and standing only a little below that of officers 
in its military organization, and decidedly higher and 
apart from ordinary citizenship, which makes the posi- 
tions acceptable and desirable to many, even at a small 
compensation. In all branches there is opportunity 
for anyone to reach even the highest positions, through 
displayed efficiency and ability. 

The policy of the government respecting its com- 
mercial and industrial development both domestic and 
foreign is strongly progressive and helpful. In fur- 
therance of those interests all sorts of subventions, spe- 
cial concessions and discriminating rates are made. 
The whole country is but the size of one of our states, 
densely populated with numerous large centers, which 


ar 








simplifies the problem. With all these advantages, the 
success obtained is not such as would commend it to 
other countries. 

While this policy has prevented speculation in 
utilities, the wildest speculation in all lines of indus- 
trials has been if not encouraged, at least allowed, and 
against this there seems to have been no objection on 
the part of the government nor protest or opposition 
on the part of the public. 

The prices charged for the same class of service 
are more or less the same as in the United States. 
Ordinary services, which in fact are deferred, are 
cheaper, but charges for their preferred services, which 
compare with our ordinary service, are about the same 
or more. If wages and other costs were considered, 
the advantage would be greatly in our favor. 


Is Our Form of Government Adapted to Operation and 
Management of Utilities? 

Our government is a representative democracy. 
The policy which determines the action of the admin- 
istration is settled for the time being, and the leaders 
selected, by a plurality of those who are interested 
enough to vote, which seldom if ever constitutes a 
majority of all. 


Crops, employment and other commercial condi- 
tions have been the determining factors as to whether 
one of the old parties, or some one of the recurring 
new parties, should for the time control the govern- 
ment. Whichever party, whichever political policy 
temporarily comes in, with it comes a radical change 
in departmental policy and a change in all the respon- 
sible heads of the departments, and all the responsible 
subordinates. There is much the same change in the 
departmeental and bureau chiefs, if the same political 
party is continued in power. 

The heads of departments are not selected on 
account of their experience or knowledge of the busi- 
ness which they are called upon to direct, nor neces- 
sarily with that of any similar or any other business. 
To point out deficiencies, and promise reforms becomes 
a necessity to every candidate for office. The contro- 
versial and exceedingly exciting political campaigns 
are made up chiefly of accusations, if not of absolute 
crookedness at least of the grossest incompetence of 
those in office, and of reckless promises of all sorts 
by those who want to get in. These campaigns are 
the cause of irreparable damage, for much that is 
alleged though never proved is believed by the public. 

If but a small part of these alleged evils did exist, 
an absolute cleaning out of all, and the prosecution of 
many would be a positive duty, for such frauds or such 
corruption as are alleged cannot exist at the head 
without the knowledge of all, and the participation 
of many. The tenure of office is too brief to reform 
any deep-seated irregularities. To perform the duties 
of his office is enough for any official even if he has 
had the necessary training. _When to that is added 
the usual political activity, the most capable must fall 
short, even with the best intentions. 

Because of these conditions governmental “opera- 
tions” must be reduced to rule and regulation: indi- 
vidual initiative or responsibility is impossible. 

It is not the fault of department heads, subordi- 
nate chiefs or of employes, but it is an essential part 
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of the system. Some call the system “red tape” and 
speak of it sarcastically. It is necessary and without 
it, under our political form of government, govern- 
mental business woud be demoralized. It is expensive 
and inefficient, except for routine work. Clerks and 
officials may come and may go, but the business will 
go on in the ruts of systematized routine. Mediocrity 
will remain. Capacity soon seeks other fields of 
action. Initiative, enterprise, is too upsetting to be 
tolerated and too destructive to allow it to get much 
notice. 


Do not understand that this is a tirade against our 
form of government; it is not, it is simply a broad 
statement that our government activities can never 
successfully include industrial and commercial enter- 
prises or developments. 


In all industry or enterprise, inequality begins 
to develop itself at the threshold, and continues 
throughout the whole organization. No two workers 
are equal as to the amount of quality of accomplish- 
ment. [ull recognition of this and no other consid- 
eration must determine the place of each individual 
in a successful organization. 


Without an operating organization absolutely 
divorced from and independent of our political organ- 
ization, there would be demoralization and disaster 
should any of the utilities be taken over by our gov- 
ernment. 

The question is one of great importance. Nothing 
should be attempted without *he most thorough and 
painstaking investigation controlled by a desire to 
make the “finding” consistent with the actualities, and 
not to make the “actualities” fit preconceived ideas or 
desires. 


The only practically democratic government, 
speaking a common language with us and having a 
highly specialized and fairly continuous civil service, 
is that of Great Britain, which took over a previously 
profitable telegraph service in 1870. Since then it has 
lost many millions of pounds in its operation with an 
increasing annual deficit, which for 1913 amounted to 
over $6,000,000. The telegraph rates, taking into 
account distance, wages and other controlling factors, 
are substantially the same as in this country even 
before the increase of 50 per cent in the minimum rate 
recently made. 

The National Telephone Company’s exchange 
service was taken over in 1911. The company had 
been paying the government an annual license fee of 
about two and one-half million dollars, and paying its 
own security holders approximately 6 per cent out of 
its earnings. 

Although the government had a telephone organ- 
ization, which operated the toll lines and some impor- 
tant exchanges, although this organization like that of 
the telegraph and post office is permanent with per- 
inanent executive heads, although it took over the 
organization of the private company, the telephone 
service earned for the year 1913-1914 only one and 
one-half million dollars, but little more than one-half 
the license fee paid the government. The government 
operation has so far been very far from satisfactory 
and the public are clamoring for a service free from 
political and parliamentary control. 
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Control and Regulation. 

In the early history of our civilization, in a dispute 
between arbitrary power on the one hand and the 
rights of the people on the other hand, trial by one’s 
peers was instituted. The powers of the “Jury of 
Peers” were to ascertain and determine the facts in all 
cases of dispute. 

This institution has served well and long in our 
history, and nothing has appeared which either is or 
promises to be as satisfactory. 

There are differences as to statements of fact be- 
tween the public and the public utility enterprises, 
particularly those of transportation. 

There are in most of the states and in the nation 
commissions of control and regulation, which are in 
effect juries, to determine the dispute. What better 
way can or could be devised for the settlement of all 
these questions? This is the practical way. 

When juries were originally constituted for the 
protection of the rights of the people, great care was 
taken that they should be non-partisan, non-political 
and absolutely independent even of the most arbitrary 
sovereign. In letter at least these conditions have 
never been departed from. 

What better fundamental principle or policy than 
this could be adopted for our commissions of regula- 
tion and control? 

These commissions have to protect the “individual 
member” of the public against corporate aggression 
or extortion, and the “corporate member” of the com- 
munity against public extortion and aggression. They 
get their power from, are answerable to, and depend- 
ent upon the public. That public is an interested party 
in the controversy, just as susceptible of wrong no- 
tions, wrong impulses, as any individual, but with no 
individual responsibility of conscience. For this, if for 
no other reason, prejudice and partisanship should be 
absolutely guarded against and there should be the 
most careful provisions safeguarding to these com- 
missions their independence and liberty of action. 

It is difficult for any human being to rise above his 
prejudices or preconceived notions, but our higher 
judiciary has shown that a body of men can be brought 
together which will assume the gravest responsibility 
and act with wonderful efficiency and equity when its 
absolute independence is guarded by a zealous public. 

Public jealousy for the absolute independence of 
the jury has been an ‘effectual safeguard to the indi- 
vidual and to society. While in the workings of our 
jury system errors may have been committed, there 
is no living man who will not cling to it for his pro- 
tection. 

Cannot the position of our commissions of con- 
trol and regulation be as firmly established? They 
were created because of the necessarily superficial, and 
very unsatisfactory and uncertain control and regu- 
lation by direct legislation. The system could not be 
perfect from the start, for practice and experience 
alone make perfect. The few years of experience 
have demonstrated the power for good when exercised 
along the best lines, and the power for evil when preju- 
dice, partisanship and incapacity creep in. 

To equip our commissions for the best service, the 
appointees must be of the highest standard, selected 
because of their general and broad experience and rep- 
utation among their fellow men. To secure such indi- 
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viduals, the positions must command the highest 
respect and their decisions, even if not entirely satis- 
factory, should not be subjected to captious criticism 
or objection. 

So long as the duties are confined to control and 
regulation, and are judicial, not executive, there is 
a large field from which to select the most capable of 
men. 

Against grave errors of findings, against usurpa- 
tion of power, there is and should be the protection of 
the courts. An orderly appeal from a commission to a 
court should not be considered in any sense as a re- 
sistance to constituted authority. 

In the work of the commissions, many of the sub- 
jects are recurring and of substantial similarity, in the 
consideration and determination of which experience 
and intimate familiarity with the subject and with past 
practice and precedent is necessary. For these reasons 
the term of office should be of sufficient length to give 
the public the benefit of that education to which neces- 
sarily the early period of their official tenure 1s 
devoted. 

The positions should be appointive, not elective. 
The tenure should be for life, subject to removal only 
by impeachment. If the tenure is limited and if in 
the performance of official duties any member estab- 
lishes his sufficiency for the position, reappointment 
should be an established practice. 

The compensation should be commensurate with 
the importance of the office, and there can be none 
more important. It should be sufficient, together with 
the prestige of the position to command the services 
of the very best citizens regardless of their private 
means. 

Upon these commissions as bodies, and the mem- 
bers as individuals, will depend the future of “Control 
and Regulation.” Never, probably, has there been a 
new departure established any more satisfactorily, un- 
der such difficult, uncertain and unstable conditions. 
Established to restrain and suppress on the one hand 
the inertia of certain evils which have been ingrained 
in our commercial practices, and on the other hand to 
restrain an indignant and excited public, that public 
by which it was created and could be destroyed, it has 
done so much, so well, that there is absolute proof of 
its great possibilities under perfected organization and 
a higher public recognition. 

The switching of large a.c. loads has usually been 
accomplished by oil switches, whose smaller volume 
and quieter operation made them preferable to the 
early air-switches. In an article on this subject 
(Archic F. Elektrot, 3 pp. 5-42, 1914) J. Biermanns 
states that lately defects in oil switches have become 
noticeable with large generating units and high volt- 
ages. The oil causes such a sudden interruption of 
current that dangerous voltage rises are produced, 
particularly when switching currents of high induct- 
ance, whereas horn-shaped air switches allow a much 
smoother diminution of the current. Furthermore, 
horn switches have the advantage that their power 
of interrupting the current increases with the mag- 
nitude of the load to be switched. By connecting 
resistances in paraliel with the horn switch a con- 
siderable diminution of the voltage rise may be as- 
sured. 
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Seldom have engineers, bankers, lawyers and pub- 

lic utility men in general been placed in such an awk- 

ward position as did those who, by 

The One Side of invitation, attended a dinner given 

the Question the Railroad Commission of Cali- 

fornia in honor of the National 

Association of Railway Commissioners during their 
annual convention at San Francisco last week. 


Nearly every man went to this meeting in sym- 
pathy with the principle of state regulation of public 
utilities. Many of them left the dinner thoroughly dis- 
satisfied with the political interference with private 
initiative. Facts were misinterpreted, theories were 
twisted and motives were misconstrued, with none to 
say nay. The addresses read by Theodore N. Vail and 
Samuel Insull contained little in refutation of the argu- 
ments presented and lost much of their effectiveness 
by the manner of presentation. The entire affair par- 
took of the nature of a discussion without rebuttal, 
rather than a debate. Furthermore, few of those most 
concerned were able to hear the abuse heaped upon 
them, which is perhaps just as well. 

The royal prerogatives of seventeenth century 
English sovereigns, who enriched their coffers by op- 
pressing helpless tailors, carters and inn-keepers, were 
held up as power possibilities which public service 
commissioners may yet hope to acquire. The commis- 
sions claim to be properly exercising functions which 
the mere courts were inadequate to fulfill. The natural 
and normal growth of public utilities was ascribed 
solely to the beneficent sunlight of commission control, 
Invention and capital have created a superman with 
ears that hear across the ocean, eyes that see the val- 
leys of the moon, a voice that speaks across the con- 
tinent and legs that span mountains and valleys. By 
regulation of capital the ears can be muffled, the eyes 
shaded, the voice modulated and the legs hobbled. 
Regulation, and not invention or efficiency, was said 
to be responsible for any increase in railroad mileage, 
capital investment and dividends. 

There was much talk of co-operation. But the 
utility men are like the tramp who didn’t know which 
end of the dog to believe as he growled fiercely while 
wagging his tail. Many people would like to hear the 
tramp’s story before condemning him. 


Many farmers make little more than a day's wage 
because they do by hand much which can be done by 
machinery. A farmer's income 
varies almost directly with his in- 
vestment in farm machinery, as has 
been conclusively demonstrated by 
farm surveys. Mechanical power has made farm life 
worth living by taking out the drudgery and giving 
opportunity for social intercourse and mental diversion. 


Power in 
Farming 


In the United States more power is used in farm- 
ing than in manufacturing. Something over 18,000,000 
horsepower is used in manuiacturing industries, 
whereas nearly 25,000,000 horsepower is used in agti- 
culture. More than half of this is animal power, 
assuming that a mature horse can develop seven- 
tenths of a mechanical horsepower. It has been con- 
servatively estimated that each effective animal horse- 
power represents an investment of over two hundred 
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dollars, including the value of the horse or mule, the 
harness, the stable and its equipment. 

The horse has an annual load factor of less than 
twenty-five per cent. His average maintenance cost 
throughout the county is about $100, ranging between 
$50 and $300. This includes interest on the invest- 
ment, depreciation, housing and care. It represents 
one-fourth of the total value of agricultural production. 
Furthermore, deep plowing, which is essential to in- 
creased yield, cannot be satisfactorily accomplished 
with horses, nor has the horse any great overload 
capacity. 

Notwithstanding these drawbacks the horse con- 
tinues to hold his own because of the simplicity of 
operation and control and reliability even under abuse 
and neglect. The limitations of animal power has been 
compensated by these advantages which no form of 
mechanical power have yet been able to fully meet. 

Steam tractors have been successful in some local- 
ities for duties requiring large units, such as thresh- 
ing. They are not satisfactory in small units because 
of their great weight and the necessity for a skilled 
operator. Neither are they adapted for regions where 
fuel is high and water scarce. 

The gas tractor has been partially successful. 
Some failures have been caused by faulty machines, 
which, however, are being rapidly improved in desgin 
and construction. But most failures have been due to 
lack of expert care. A gasoline engine, unlike an elec- 
tric motor, cannot be operated by a man who does not 
understand mechanics. The garage, with its expert 
attendants, is largely responsible for the success of 
the automobile. The same argument applies to the 
stationary gas engine as used for pumping water and 
doing the many farm chores. Notwithstanding this 
handicap many farmers are gradually learning how to 
care for gas engines and a wide field of application 
will be found in regions where electric power is not 
available. 

The future of agricultural power, particularly in 
the West where electric power is available in most 
agricultural regions, is dependent upon the develop- 
ment of electric tractors and farm implements. Elec- 
tric motors are practically fool-proof. They require 
little or no attention, are simple to operate and con- 
venient to use, surpassing even the horse in these re- 
spects. Many central stations in the West are serving 
farmers at a rate of $50 per horsepower year, a rate 
which compares most favorably with the cost of main- 
taining a horse or even a gas engine. 

Electric pumping has largely displaced gas engine 
pumping in rural communities enjoying the advantage 
of electric power. Electric driven saws, feed grinders, 
ensilage cutters, hoists, threshers, shredders, huskers 
and shellers are in daily use. The farmer's wife cooks, 
sweeps, irons, churns and performs many other house- 
hold duties with electricity. 

The one thing needed to complete the electrical 
equipment of the farm and relegate the horse to a 
well-earned rest is an electric plow, low in first cost, 
easy to handle, of large overload capacity and rugged 
in construction. These specifications are perhaps the 
most difficult that the electric motor has been asked 


to meet. 
But a great reward awaits the designer who sur- 
mounts them. Such a device would meet with a large 
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sale and would be a most desirable load for central 
stations. Electric farming wil! be one of the most 
important factors in promoting the back to the farm 
movement upon whose success the material prosperity 
of our country depends. 





The four essentials which have frequently been 
set for a successful business manager are judgment, 
obedience, enthusiasm and loyalty. 
As each of these mind qualities can 
Joel be cultivated, every young man 
should seek to develop them all and 
older men should foster those in which they may be 
deficient. 

Judgment is the power of making decisions. For 
judgment to be good, the decisions must be correct; 
for it to be effective, the decision must be quick. Judg- 
ment always implies a choice. The man who can rap- 
idly and rightly decide “whether,” is always above the 
men who know how, what, why or when a thing should 
be done. The exercise of judgment consists in saying 
yes or no. Good judgment is usually the result of 
experience and is consequently more often associated 
with maturity. It is judgment which makes fifty 
fitter to exercise authority than twenty-five. Yet the 
young man with innate convictions, rigidly adhered 
to, has better judgment than older men of less strength 
of character. Judgment is necessary to bring obedi- 
ence, sustain enthusiasm and inspire loyalty. 

Obedience is willing and intelligent compliance 
with what is required by authority. It is the ability 
to “carry a message to Garcia.” It implies both initia- 
tive and tenacity of purpose. Obedience is the first 
prerequisite to leadership, for no man is fit to com- 
mand until after he has learned to obey. Obedience, 
ability to respond, always brings responsibilities. Re- 
sponsibility is usually the criterion in fixing salaries. 

Enthusiasm is a combination of imagination and 
energy, of dreaming and acting. It is faith in action. 
[t is the magnetizing current of business. Like mag- 
netism it can be induced in others without reducing 
its intensity. Dut enthusiasm should not be an end 
unto itself. It should have a definite object and be 
carefully controlled. Sustained enthusiasm is the chief 
requisite in executive ability, the power of getting 
other people to work. The enthusiast sets the ideals 
of an organization. His vision must be of high degree 
in order that his ideas may generate enthusiasm and 
beget results from his assistants. 

Above all else the worker should be loyal, de- 
voted to the purpose of the organization with which he 
is working. Loyalty is the actuating impulse of serv- 
ice. The loyal man is true, he is just, honorable and 
charitable, he is unselfish, self-controlled and in love 
with his cause. He learns and conforms to the ideals 
of his firm. If these ideals are such that he cannot live 
up to them, he should seek a new position at once. No 
man can be successful who is not loyal, who does not 
believe in his institution and in his work. A manager 
should be as loyal to his subordinates as he expects 
them to be to him. 

The initial letters of these four qualifications for 
success—judgment, obedience, enthusiasm and loyalty 
~- form the proper name of Joel, the ancient Jewish 
conception of perfection. Let Joel, then be the sym- 
bol to guide our efforts toward success. 
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PERSONALS 


B. F. Kierulff, president Kierulff & Company, Los An- 
geles, is at San Francisco. 

Cc. C. Van Fleet, an electrical contractor of Santa Rosa, 
Cal., was a visitor at San Francisco. 


W. D. Hayes, electrical dealer of Santa Rosa, spent a 
few days at San Francisco during the week. 

Cc. B. Hall, representative of the Illinois Electric Com- 
pany, Los Angeles, Cal., is at San Francisco. 

Thos. B. Culhane, of the Salt Lake office of the General 
Electric Company, is a visitor at San Francisco. 

Frank G. Baum, consulting engineer at San Francisco, 
left this week for an extended trip to South America. 

E. Woodbury, of the Pacific Light & Power Company, 
Los Angeles, Cal., was a visitor at San Francisco during the 
week. 

Cc. E. Listenwalter, of Listenwalter & Gough, has re- 
returned to Los Angeles after spending a few days in San 
Francisco. 

H. R. Summerhayes, of the lighting department of the 
General Electric Company, Schenectady, N. Y., is at San 
Francisco. 

Clark Baker, representative of the National Lamp Works, 
Oakland, Cal., returned the first of the week from a trip to 
Portland, Ore. 

R. R. Poppleton, representative of the Crocker-Wheeler 
Company and Century Electric Company, Portland, Ore., is 
at San Francisco. 

G. L. Priest, manufacturers’ representative at Portland, 
Ore., has sold out his business in that city to engage in busi- 
ness at San Francisco. 

B. A. Hansen, representative of the A. G. Electric Com- 
pany, San Francisco, has returned from an extended visit to 
Seattle and the Northwest. 

Ed Woodbury, superintendent Big Creek division, Pacific 
Light & Power Corporation of Los Angeles, is visiting the 
Exposition at San Francisco. 

Cc. L. Dench, assistant traveling auditor Westinghouse 
Lamp Company, who is making a trip of the Pacific Coast 
cities, is at present at San Francisco. 

T. W. Simpson, representative of the Federal Sign Com- 
pany (electric) at San Francisco, returned the first of the 
week from a business trip to Portland, Ore. 

A. E. Ravenscroft, manager Los Angeles branch Baker- 
Joslyn Company, with his wife, returned to Los Angeles 
after spending a few days in San Francisco. 

Alfred Menefoglio, electrical engineer of the Hawaiian 
Islands, who has been a visitor at San Francisco for some 
time past, left for home the first of the week. 

W. S. Greenfield, manager of the H. W. Johns-Manville 
Co., San Francisco, Cal., returned the first of the week from a 
trip to Los Angeles and Southern California. 

Thomas A. Wynne, vice-president and treasurer of the 
Indianapolis Light & Heat Company, Indianapolis, Ind., has 
been elected Reigning Jupiter of the Jovian Order. 

R. A. Griswold, representative of the A. G. Electric Com- 
pany at Seattle, who has been at San Francisco for the past 
several months, returned home the latter part of the week. 

L. M. Klauber, superintendent electric department San 
Diego Gas & Electric Company, has been transferred to the 
grade of Member in the American Institute of Electrical 
Engineers. 

James Fenwick, assistant general manager of the Ha- 
waiian Electric Company, Honolulu, T. H., who has been 
spending some time at San Francisco, returned home the 
first of the week. 
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J. M. Ross, general manager of the Hakalau Plantation 
Company, and A. Gartley, supervising engineer of the same 
company, Honolulu, T. H., left the latter part of the week 
for home, after an extended visit at San Francisco. 

C. R. Stover of the Commercial development department 
National Lamp Works of the General Electric Company, Nela 
Park, Cleveland, Ohio, is at San Francisco and expects to 
make a tour of Pacific Coast cities while on the Coast. 

A. G. Jarmin, secretary and treasurer Joslyn Manufac- 
turing & Supply Company, Chicago, manufacturers of pole 
line material, is spending some time on the coast with the 
Seattle, San Francisco and Los Angeles branches of the 
Baker-Joslyn Company, coast distributers for his company. 

J. Harry Pieper, as a slight acknowledgment of his suc- 
cessful year as tribune for the Jovial Order at Los Angeles 
during the past year, was elected a member of the Jovian 
Congress during the Jovian convention at Chicago last week. 





Tribune Holland and Congressman Pieper, with 
Jovian Boy. 

Henry F. Holland, newly-elected president of the Jovian 
Electrical League of Southern California, has just been ap- 
pointed first Jovian Tribune, Al Morphy being second tribune. 
For the past four years Mr. Holland has represented the 
Simplex Electric Heating Company at Los Angeles, previous 
to which he was a prominent Jovian at Chicago and Salt 
Lake City. 


OBITUARY. 

Wm. V. Lockwood, one of the old-time electrical engi- 
neers of California, died at his home in Los Angeles on 
October 6th. He was intimately associated with the con- 
struction of some of the pioneer electric plants of the West. 
In late years he became an expert in the process of obtaining 
gasoline from casing-head gas. 





NEW CATALOGUES. 


D. & W. Fuse Company illustrates and describes in non- 
technical lauguage the design and construction of “D. & W.” 
enclosed Fuses in a neat booklet. 

Pacific Electric Manufacturing Company of San Fran- 
cisco has issued interesting bulletins on disconnecting 
switches and fused isolating links for transformer cutouts. 

Railway Equipments and Locomotives in the Far West 
is the subject of a special publication from the Westing- 
house Electric & Manufacturing Company. This beautifully 
printed booklet illustrates and describes electric railroads 
in the West which have been equipped by the company. 
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PORTLAND HOLDS ROUSING ELECTRIC MEETING. 


“The most enthusiastic meeting ever held in Portland,” 
signalized the first get-together for the season of the Port- 
land Sections of the National Electric Light Association and 
American Institute of Electrical Engineers on the evening 
of October 13th. A new plan for localized intensive activity 
was inaugurated with every assurance of success. 

The meeting was held at the Portland Automobile Club 
on the Sandy River, 18 miles from Portland, “143 members 
being transported there in automobiles furnished by the 
utility companies. After full justice had been done to a 
chicken dinner, Mr. E. A. West, as toastmaster, introduced 
the several speakers of the evening. 


Davidson Pledges Service. 


J. E. Davidson, chairman of the local N. E. L. A. section, 
announced that it is his unqualified intention to have every 
meeting this year ring true with success. Papers will be 
read or addresses given by those who can interest and in- 
struct and high grade entertainment will be provided. 

“This year, your officers and committee men actually 
feel the responsibility you have placed upon them. In this 
regard, I place myself in the position of being employed by 
you to give you good service, not only at the next meeting 
but at each that will follow. I realize that in this, as in 
business, excuses will count for nothing. 

“We are striving to consolidate the several local elec- 
trical associations and societies, with the exception of the 
American Institute of Electrical Engineers, and to have one 
first class electrical organization, that will be practical, de- 
void of lost motion, and save you money in dues, besides 
accomplishing something for its members and all the elec- 
trical business. At our next meeting we will have the answer. 

“There will be those who can derive much help from 
Class B, N. E. L. A. membership, who will continue such 
membership; others will apply for it. The rest can join the 
Portland section as associate members, paying $2 for the 


season. These dues will be used to defray the expenses of 


the meetings and for your entertainment. A high voltage, 
high frequency, high r.p.m. live-wire ‘attendance committee’ 
will work methodically to insure a large number at all meet- 
ings. 

“Our meetings, we hope, will be pace-makers, and mag- 
netically draw out of many electrical men in Portland char- 
acteristics that are dormant. Your co-operation by actually 
coming to each of our monthly meetings is necessary to 
accomplish this. We will give you a run for your time and 


’ efforts. 


“Executives, by their sole efforts, no matter how capable, 
cannot make successful a telephone company, a railroad com- 
pany, nor a light and power company. It’s the organization 
that carries home the blue ribbons. In the same way, we 
need you at our meetings; we need your ideas for discussion; 
we want you to converse with the other Portland electrical 
men at the meetings. Our 1915-16 meetings must be an un- 
paralleled success; your help can make them so. 

“While at the meetings, be a sort of parasite; get a 
connection with the other fellow. Drink up his ideas; give 
him yours. At each meeting, every one will be identified 
by a tag bearing his name and his company legibly printed 
thereon. You will know the other fellow and his company 
and he will know you. 

“In mentioning ‘association,’ allow me to quote Presi- 
dent Wilson. “A man is the part he plays among his fellows. 
He is not isolated; he cannot be. His life is made up of the 
relations that he bears to others—is made or marred by those 
relations; guided by them; judged by them; expressed by 
them.” 


“Our monthly meetings will not be held as a matter of 
routine. They will be practical. Good speakers will give 
instructive, interesting and inspiring talks on diversified sub- 
jects. We aim to have spirited discussions. They will not 
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be cut and dried. We will insist on hearing from the chaps 
who have been unheard in the past. We will have your 
bosses present. You can advance your ideas and show 
them and your fellow workers your individuality, your am- 
bition, your enthusiasm, your thoughtfulness; that you have 
imagination. These are some of the fundamentals that are 
necessary in guiding the big ship ‘Success.’ 

“You, meter-man, lineman, accountant, salesman, engi- 
neer, wireman, draftsman, station and substation tender, and 
all others, cannot afford to miss a single meeting. We will 
give you a $2 lecture and a dollar’s worth of entertainment 
at each meeting. You may need just what these meetings 
will offer to you to put you close to—the man behind the gun. 

“I predict rapid changes in all phases of the electrical 
industry in the next quarter decade. The electrification of 
steam railroads, rehabilitation of European countries after 
the war, our preparation to maintain peace, wireless telephony, 
the electric range and heater, will be some of the factors in 
the era of development and prosperity that we are forging 
into. 

“Men grow by having responsibility laid on them. Are 
you ready to carry more load mentally? Messrs. Griffith, 
Cranston, Spoeri, Coman and Talbot desire to better their 
organizations from those within the ranks of their companies. 
What is your state of preparedness? How many steps ahead 
will your knowledge, ability and capacity take you? 

“*Men come to themselves by discovering their limita- 
tions. Take an inventory of yours, come to our meetings, 
help others and be helped.” 

Paul Lebenbaum, chairman of the local section of the 
A. I. E. E., made a short talk urging good attendance at the 
meetings, thereby insuring their success. 

The chairman of the membership and attendance com- 
mittee, O. B. Coldwell, gave a short outline of his campaign 
for obtaining new members during the ensuing year. He also 
called attention to the Electrical Prosperity Week—Novem- 
ber 29th to December 4th, stating that the local committee 
handling the program was as follows: F. N. Averill, C. F. 
Greene, J. A. Cranston and O. B. Coldwell, chairman. This 
committee was too small and the following additional mem- 
bers had been appointed to serve: Geo. Boring, A. S. Moody, 
S. C. Jaggar, J. E. Davidson, W. P. Strandburg. 


Program for 1915-16 Session. 


L. A. McArthur, chairman of the program committee, 
gave a short outline of the papers that were to be presented 
during the coming year: 

November 9, 1915, A. I. E. E. Meeting. Moving pictures of 
General Electric Works at Schenectady. Moving pictures ot 
Electricity on the Farm. Technical paper to be selected. 

December 7, 1915, N. E. L. A. Meeting. Moving pictures of 
Transcontinental Line by Pacific Telephone & Telegraph 
Company, with talk thereon. Report by J. C. Martin of Pacific 
Power & Light Company on hearing at Washington before 
Bureau of Standards on Overhead and Safety Rules. Rural 
Uses of Electricity, by A. S. Hall of Hood River Gas & Elec- 
tric Company. 

January'11, 1916, A. I. E. E. Meeting. Inductive Inter- 
ference, by representatives of the Pacific Telephone & Tele- 
graph Company, and L. T. Merwin of the Northwestern Elec- 
tric Company. Diesel Engine Operation; author to be 
selected. 

February 8, 1916, N. E. L. A. Meeting. Banking and 
Credit by Edward Cookingham of Ladd & Tilton Bank. Im- 
portant Points of Business Law, by B. C. Dey, counsel for the 
Southern Pacific Company. 

March 7, 1916, A. I. E. E. Meeting. Industrial Chem- 
istry, by W. C. Morgan, Professor of Chemistry at Reed Col- 
lege. Utilization of Waste, by E. A. West, Portland Rail- 
way, Light & Power Company. 

April 4, 1916, N. E. L. A. Meeting. Electrical Heating and 
Cooking, by J. E. Davidson, Pacific Power & Light Company. 
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How to Reduce Fire Insurance Rates, by a representative of 
the Washington Surveying and Rating Bureau. 

May 2, 1916, A. I. E. E. Meeting. Novel Motor Instal- 
lation and Drive at Plant of Western Cooperage Company, 
near Portland, by W. H. Lines of Portland Railway, Light & 
Power Company. Electric Railway Operation, by Paul Leben- 
baum, Southern Pacific Company. 

The Portland, Railway, Light & Power Company has 
rearranged and enlarged its assembly hall, placing it at the 
disposal of the joint meetings. 


Higher Efficiency in Public Affairs. 

The speaker of the evening was Rufus Holman, Multno- 
mah county commissioner, who spoke on “Higher Efficiency 
in Public Affairs.” In a short address he pointed out the 
various efficiency methods which had been introduced into 
the management of the county’s affairs, the most striking 
example being in connection with the Multnomah county poor 
farm. This institution has shown a deficit every year for 
48 years, until the last two years, when it has been earning 
a profit. 

Among the other things accomplished being (1) New 
method of drawing jurors; (2) Purchasing agents’ office 
placed on the same system as employed by railroads; 
(3) The summer system of taxation adopted; (4) Seventy 
miles of hard surfaced highways built; (5) Columbia high- 
way opened; (6) Interstate bridge started; (7) Business men 
placed on the county budget committee. 

Mr. Holman said that he believes that every business 
man should give part of his time to politics and that was 
the reason he was in office. He made his living as a man- 
ufacturer. 

Mr. Crumbpacker rendered several vocal solos and Mr. 
Davis several piano solos. 

O. B. Coldwell, by personal solicitation, obtained 32 new 
local members to the organization. 


¥ 
MEETING NOTICES. 
Portland Electric Club. 


The Portland Electric Club held its last regular meeting 
as a distinct organization October 14th, at the Portland Com- 
mercial Club. The members present voted to combine with 
the local sections of the N. E. L. A. and the A. I. E. E. who 
are now holding joint meetings. The membership of the 
various organizations overlap. The consolidation was made 
in the spirit of producing higher efficiency as regards elec- 
trical societies and luncheons and to conserve the efforts 
and time of the electrical fraternity. 


The officers of the joint local societies of the A. I. E. E. 
and the N. E. L. A. will handle the affairs of the new com- 
bination. Mr. Davidson appointed a special luncheon com- 
mittee to handle all luncheons. The next regular luncheon 
of the new organization will be in two weeks from date of 
the last one. The luncheons will be held every two weeks 
in the future instead of weekly. 


The speaker of the day was Miles B. Lambert of the 
Westinghouse Electrical & Manufacturing Company’s rail- 
way equipment division. He was introduced by Carl Wer- 
nicke, manager of the local office of the company. 

Mr. Lambert said in part: (1) Western electrical devel- 
opment along traction lines was as far advanced in the 
West as the East; (2) The East was ahead of the West in 
heavy traction; (3) On the Norfolk & Western Electrifica- 
tion heavy trains (freight) were being hauled at 7 miles 
per hour by 3 Mallet locomotives and were now handled by 
two electric locomotives at 14 miles per hour; (4) On down 
grades no brakes are used, the motors regenerate back with 
the line; (5) Water rheostat used in station to absorb the 
power if no train on opposite side of grade; (6)A new water 
rheostat has been designed in order to get smooth accelera- 
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tion for the locomotives; (7) Can control each set of drivers 
and if they slip the whole engine does not have to be shut 
down; (8) The electric engine at rear of train can lay 
against train the same as a steam engine in order to start 
same. That is full power can be placed on same for six 
minutes or more; (9) Motor, induction type with 11,000 volt 
line; (10) The general use of the automobile for jitneys and 
private use is now causing a serious problem for the trac- 
tion companies over the country; (11) Public utilities have 
not shown the public enough consideration, causing feeling; 
(12) New departure in electric railroad development. The 
companies cannot afford to furnish operation for the rail- 
roads to try out, consequently the manufacturers and the 
railroads are sharing this expense. 


California Association of Electrical Inspectors. 

The annual meeting of the association will be held in 
Recital Hall in the auditorium of Festival Hall at the Expo- 
sition on Saturday, October 23d at 2 p. m. As papers of 
interest are to be read it is urged that all persons interested 
in inspection work be present at this meeting. 


Jovian Electric League of Southern California. 

Attendance and enthusiasm at the October 13th luncheon 
bespoke the success of Tribune Holland’s new administra- 
tion. The league now has 253 members in good standing. 
Leonard A. Hobbs, as chairman of the day, had provided an 
excellent musical entertainment and as speaker introduced 
John W. Mitchell, president of the Los Angeles Municipal 
Art Commission, who delivered an interesting address on 
“Some Prophecies of Electrical Development in California.” 
Tribune Pieper announced the appointment of H. N. Sessions 
(chairman), R. W. Clapp and J. E. MacDonald on the pro- 
gram committee, and Max Loewenthal on the press committee. 


NEWS OF ARIZONA CORPORATION COMMISSION. 

The commission has authorized the Upper Verde Public 
Utilities Company of Jerome to sell at not less than from 
$70,000 of its capital stock to be used in completing the con- 
struction of water, electric and sewer systems. 


NEWS OF OREGON PUBLIC SERVICE COMMISSION. 


The commission has granted the application of the Cres- 
well Telephone Company to increase its rates provided 24 
kw. service be rendered. 


On its own motion the commission has started an inves- 
tigation of the rates, charges and regulations of the Home 
Telephone & Telegraph Company. 


In response to complaint brought by Tualatin Valley 
Transportation Association against the Oregon Electric Rail- 
way Company and the United Railways Company, with re- 
spect to the one-way cash fares for passengers traveling 
between Garden Home, Metzger, Tualatin and Beaverton sta- 
tions on the line of the Oregon Electric Railway Company, 
and the city of Portland, after exhaustive investigation, 
the commission has ordered the Oregon Electric Railway 
Company to collect for one-way passenger fares between 
Jefferson Street Station in Portland and stations in Portland 
taking the same rate, and Garden Home, the sum of 15 cents, 
and between Capitol Hill and Garden Home, the sum of 10 
cents, in lieu of the rates, fares and charges found to be 
unjust and unreasonable. The one-way fare between Port- 
land and Greenberg should not exceed 25 cents. The com- 
plaint in all other respects was dismissed. 


As result of complaint of several hotels at Portland, the 
commission has ordered the Pacific Telephune & Telegraph 
Company to afford the same facilities for interchange of 
traffic with the Home Telephone & Telegraph Company as 
has been afforded the Hotel Oregon. The Home Company 
was ordered to remove all interchange equipment upon the 
premises of individual subscribers excepting in hotels. 
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| & NEWS NOTES 


FINANCIAL. 

TULARE, CAL.—The stockholders of the Tulare County 
Power Company held what was doubtless their last meet- 
ing in this city, audited the financial statements, heard the 
tidings that there will be one more dividend, and directed the 
officers of the company to apply to the court for dissolution 
of the corporation. The financial statement submitted 
showed that from the proceeds of the sale of the company’s 
line and plants, and other principal assets, and from the set- 
tlement of outstanding power accounts, a further dividend 
of approximately $10 a share can be paid, and this will prob- 
ably be distributed within the next ten days. When this 
has been done, no assets and no liabilities of moment will 
remain, and the corporation will be in shape to seek a formal 
order of dissolution from the superior court. 





INCORPORATIONS. 


POULSBO, WASH.—The Poulsbo Light & Power Com- 
pany has been incorporated for $15,000 by J. C. Moe, Einar 
Nilsen and A. S. Ryland. 

TEMPE, ARIZ.—The Standard Electric Regulator Com- 
pany has been incorporated with a capital stock of $1,000,- 
000, by James J. O’Toole, Paul H. Schmidt, Geo. H. Turner, 
all of Evansville, Indiana, with principal place of business 
at Phoenix. 

SANTA FE, N. M.—New Mexico Petroleum & Gas De- 
velopment Company, with headquarters at Santa Fe, has 
been incorporated with a capitalization of $100,000. The 
incorporators are John H. Stevens, Albert Ziest, Ernest Mun- 
ster, all of Chicago. Francis C. Wilson of Santa Fe, is 
named as statutory agent. 





ILLUMINATION. 


SAN RAFAEL, CAL.—The proposition of forming a light- 
ing district in Bolinas carried at the recent election. 

TERRY, MONT.—L. H. Gaffney has been granted a fran- 
chise for installation and operation of an electric lighting 
plant. 

CHOTEAU, MONT.—A petition is being circulated by 
residents of Hobson addition asking the council to extend 
the electric lighting system. 

GLASGOW, MONT.—The special election held recently 
for the purpose of creating an indebtedness of $18,000 for the 
improvement of the electric light plant carried. 

LOS ANGELES, CAL.—The board of supervisors has 
adopted specifications for improvement work in the Rivera 
lighting district and will receive bids for the work. 

BUTTEVILLE, ORE.—The council has granted a fran- 
chise to the Molalla Electric Company, Aurora, to light the 
city. The line is to be extended from Donald, 2% miles. 

SAN JOSE, CAL.—Property owners and others interested 
in the better lighting of N street, met and a committee was 
appointed to investigate designers for electroliers, cost, etc. 

GILROY, CAL.—The Chamber of Commerce has ap- 
pointed an advisory committee to consider with the city 
council the matter of installing electroliers on Monterey 
street. 

PORT TOWNSEND, WASH.—The council has instructed 
the city attorney to submit to the council the legal course 
to be pursued in purchasing the plant now operated by the 
Key City Light & Power Company. 

BOISE, IDAHO.—L. E. March and M. R. Stipe have filed 
application with public utilities commission for certificate of 
public convenience and necessity for installation of electric 
power plant to serve Rockford, Idaho. 


SILVERTON, ORE.—An ordinance calling for an issue of 
bonds for the purpose of installing a municipal lighting plant 
is now under consideration. The proposition will probably 
be put to a vote of the people in the near future. 

PHOENIX, ARIZ.—The city commission rejected bids for 
new ornamental lighting standards submitted by the Ari- 
zona Hardware Company, the Arizona Iron Works and the 
Phoenix Iron Works. A call will be made for new bids 
for the 294 ornamental posts needed. 

RED BLUFF, CAL.—Work has been started here by the 
Northern California Power Company on the installation for 
the Red Bluff service of a new gas holder with a capacity of 
40,000 cubic feet. Other improvements will be made in the 
gas plant, the total expenditure to be about $10,000. 

GLENDALE, CAL.—The city trustees received bids from 
the Holabird, Reynolds Electric Company, Illinois Electric 
Company, Pacific States Electric Company, John A. Roeblings 
Sons Company, Western Electric Company, Keystone Iron 
Works, Llewellyn Iron Works, and the Southern California 
Electric Company, for furnishing public service supplies 





to the city. The bids were referred to the public service 
department for recommendation. 


TRANSMISSION. 


MONTESANO, WASH.—Geo. H. Tilden, Seattle, has 
again applied for electric franchise along roads of Grays 
Harbor county. 

FISH HAVEN, IDAHO.—The Swan Creek Electric Com- 
pany, serving Garden City and Laketown, Utah, and this 
town, has been granted a certificate by the public utilities 
commission, for extending its line to St. Charles. 

PHOENIX, ARIZ.—Application has been made to the 
board of supervisors by the Pacific Gas & Electric Company 
for a blanket franchise for the extension of its power and 
gas service in Maricopa county. 

MARTINEZ, CAL.—The board of supervisors has 
adopted an ordinance granting to the Great Western Power 
Company a franchise to construct along certain roads appli- 
ances for transmitting electricity in the county of Contra 
Costa. 

TACOMA, WASH.—The Pacific Traction, Light & Power 
Company has applied to the county commissioners for a 
franchise for pole and power lines along the county road 
in the districts of Puyallup, Burnett, Alderton, McMillin and 
Sumner. 


TELEPHONE AND TELEGRAPH. 

PORTERVILLE, CAL.—The contract has been let to the 
Pacific Telephone & Telegraph Company for the installation 
of 37 telephones in the new Hotel Porterville. 

UKIAH, CAL.—The board of supervisors has granted 
W. H. Oppenlander permission to construct a private tele- 
phone line along the county road from Comptche to Navarro. 

SANTA FE, N. M.—Clement Hightower has appealed to 
the state corporation commission asking that a direct tele- 
phone wire be given the people of Hondo with the service 
station. 

GILROY. CAL.—Only one bid was submitted for a 25- 
year telephone franchise in Gilroy and that by the Gilroy 
Telephone Company, which was accepted. 

GARDNER, ORE.—Coos & Curry Telephone Company 
has taken over the lines of the Umpqua Development Com- 
pany and will put in new wires along the right-of-way of the 
railroad from North Bend to Gardner and otherwise improve 
the system. 
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ALPHABETICAL INDEX TO ADVERTISERS 


The letter and number before each name are used in the classified page following 


American Ever-Ready Works of National Carbon Co. ™ 
Los Angeles; 755 Folsom Street, San Francisco: 
Seattle. 


Atchison, Topeka & Santa Fe Railway Co...........+.--. 


B-2 


B-5 


C-4 


D-1 
D-4 


D-2 


E-3 


E-4 


E-5 


G-1 


G-2 


H-1 


H-2 


H-5 


H-7 


K-1 


2 
“ 


L-1 


673 Market St., San Francisco; 1218 Broadway, Oak- 
land. 


Benjamin Electric Manufacturing Co..........-.------ 
590 Howard Street, San Francisco 

Bridgeport Brass Co...........-+-eeeee eee eer eeeees 3 
(See Pierson, Roeding & Co.) 

Busch-Sulzer Bros.-Diesel Engine Co.............+-++- 3 
Rialto Bldg., San Francisco. 


Century Electric CO....... cece cece cece weer eecens 2 
906 So. Hope Street, Los Angeles; 56 Natoma Street, 
San Francisco; Seattle; Spokane. 

Crocker-Wheeler Co0..........ccccccccscscserecesvees 
Salt Lake City; Crossley Bldg., 618 Mission St., San 
Francisco; Seattle. 

Cutler-Hammer Manufacturing Co..........-.+---55+> 5 


579 Howard Street, San Francisco; Morgan Bldg.. 
Portland, Ore.; San Fernando Blidg., Los Angeles. 


ee ea Ae eee ere ree rere ee eee st 
Western Electric Co. 

Davis Slate Manufacturing Co...........e.eeeeeeees 3 
Chicago, Ill. 

Dearborn Drug and Chemical Works............-.. 4 
$55 Kast Second Street, Los Angeles; 301 Front 
Street, San Francisco. 

Dover Manufacturing Co.............cscccccccesccess 
Canal Dover, Ohio. 

Edison Lamp Works of General Electric Co....... 

Rialto Bldg., San Francisco. 

Edison Storage Battery Supply Co...............06. 3 
441 Golden Gate Avenue, San Francisco. 

Blectric Agencies CO........ cece ccec esses ceceereces 
247 Minna Street, San Francisco; Central Building, 
Los Angeles. 

Electric Storage Battery Co.........cccccvcccsccscees 


Pacific Electric Bldg., Los Angeles; Spalding Bidg., 
Portland; 118 New Montgomery Street, San Francisco; 
Colman Bidg., Seattle. 


Electric, Railway & Manufacturers Supply Co......... 4 
84 Second Street, San Francisco. 
Fairbanks, Morse & CoO.........cccccsccccecccsccces 


Los Angeles: Portland; 651 Mission Street, San Fran- 
cisco; Seattle; Spokane. 


Federal Sign System (BHlectric)............eeeeeeees 
618 Mission Street, San Francisco. 


Bonet Tas Sain nos ok pokes 400 0950 K a6 eee ROS 10 
124 W. Fourth Street, Los Angeles; Worcester Bldg., 
Portland; Rialto B dg., San Francisco; Colman Bldg., 
Seattle: Paulsen Blig., Spokane. 

General Vehicle Co.......... eT ee pevenee 
1117 Van Ness Avenue, San Francisco; 331 Wall Street, 
Los Angeles; British Columbia Electric Ry., Ltd., Van- 
couver, B. C. 


eS re Ge aS 6 Ebb dine spi 0a weeneNs 5 oe Cece eave hl 
(See Western Electric Company.) 


NG SI TI. ia nik 6 Ws 5:5 5 Gap alee ds cameer 11 


330 So. L. A. Street, Los Angeles; 345 Oak Street, 
Portland: 807 Mission Street, San Francisco. 


Cas Re a aise Bk nw ko 6 65 Eo HEE ERs Cp Sas heds bie 
141 Seco..d Street, San Francisco. 

EA TE a 6k oo aR sb kK 6005 ORS oe Rese 
New York and Chicago. 


Indiana Rubber and Insulated Wire Co.............. 2 
Fobes Supply Co., Portland and Seattle. 


Kellogg Switchboard and Supply Co................. 
Aronson Bldg., San Francisco. 
Dn, 90s SOE NOU 46k wh abbas eae 0k cau cd Sak ae be sae 
(See Pierson, Roeding & Co.) 


a ee ee re ae 
Eighth and Alameda Street, Los Angeles. 


L-2 


M-2 


M-4 


M-3 


N-2 


N-3 


N-5 


0-1 


P-2 


P-4 


8-3 


S-4 


wm 
ov 


8-6 


T-1 


W-2 


Ww-5 


Ww-6 
Ww-8 
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Locke Insulator Manufacturing Co................... 3 
(See Pierson, Roeding & Co.) 

McGlauflin Manufacturing Co 
Sunnyvale, Cal. 

I NE ale y akg bMS uis 6 bins Sic dlewe ee eterna ches 
Monadnock Bldg., San Francisco. 

PEOBOD 5 CIOS Cis Sieiev kn Win hs be vmvddkeeixs 3 


Van Nuys Bldg., Los Angeles; Spalding Bldg., Port- 
land; Kearns Bias, Salt Lake City; Sheldon Bldg., 
San Francisco; Mutual Life Bldg., Seattle; Santa Rita 
Hotel Bldg., Tucson. 


ee a Gi i 6 aa bo das iin 060s CONS 6 RRR oh 
151 Potrero Avenue, San Francisco. 
National Conduit & Cable Co., The 


Trust and Savings Bldg., Los Angeels; Rialto Bldg., 
San Francisco. 


National Lamp Works of G. EB. Co................... 12 
(All Jobbers.) 

New York Insulated Wire Co,....................... 
629 Howard Street, San Francisco. 

Northwestern Pacific Railroad................ eee. 
808 Phelan Bldg., San Francisco. 

6 i 6h opin oc kGacdbakd cs bwaender 12 
(All Jobbers.) 

Pacific Electric Manufacturing Co 
80 Tehama Street, San Francisco. 
Pe TN FN Dia nk oda os vk tv vised eawiec dens 2 


236-240 So. L. A. Street, Los Angeles; 90 Seventh 
Street, Portland; 200-210 12th Street, Oakland; 575 
te Street, San Francisco; 307 First Avenue, So., 
eattle. 


eee eee tees eeeeseeese 


Pe ON “I OR cc es in ces Secs sccob ens 4 
2219 Harrison Street, San Francisco. 
INN Ot ID Sco occa Svan badon cakes ks 3 


Pacific Electric Bldg. Los Angeles; Spalding Bldg., 
ree: Rialto Bldg., San Francisco; Colman Bldg., 
eattle. 


Pittsburgh Piping & Equipment Co................... 12 
Monadnock Bidg., San Francisco. 
Schaw-Batcher Company, Pipe Works, The........... 


211 J Street, Sacramento; 356 Market Street, San 
Francisco. 


Simplex Wiectric Heating Co... ... 2... ccc cc ccccccccece 12 
612 Howard Street, San Francisco. 

EE SN ee bys va pou beecepebeaobacens 11 
Flood Bldg., San Francisco. 

OIE PIN os a. 5 con vink oa codecceebsaccecte 4 


Rialto Bldg, San Francisco; Colman Bldg.; Seattle; 124 
West 4th Street, Los Angeles; Electric Bldg., Port- 
land; Paulsen Bldg., Spokane. 


Standard Underground Cable Co..................... 


First National Bank Bldg., San Francisco; Hibernian 
Bldg., Los Angeles; Yeon Bldg., Portland; Central 
Bldg., Seattle, Wash. 


PN CN Xe Won a 0 ah 6 0664 0dhds Hab 84 ORE elke 
(See Western Electric Co.) 


Weonsterm Wilestrie Co... oo. cic sc verse ccci. ; 


Eighth and Santee Streets, Los Angeles; 1901 Tele- 
graph Avenue, Oakland, Cal.; 680 Folsom Street, San 
Francisco; 907 First Avenue, Seattle; 45 North Fifth 
Street, Portland, Ore. 


Westinghouse Electric and Manufacturing Co....... 6 


50-52 East Broadway, Butte; Van Nuys Bide. Los 
Angeles; Couch Bldg... Portland; 212 So. W. Temple. 
Salt Lake City; 165 Second Street, San Francisco; 
ane and Cherry Streets, Seattle; Paulsen Bldg., 
pokane. 


Westinghouse Machine Co................ccccceccees 
141 Second Street, San Francisco. 
EE eee er eee . 
(See Westinghouse Electric and Manufacturing Co.) 
po OM a er ert Cerrar 


444 Market Street, San Francisco; 1758 North Broad- 
way, Los Angeles 























